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Skier's thumb:
a literature review
Skier's thumb is defined as an acute injury to
the ulnar call atera I Iigament of the
metacarpophalangeal joint of the thumb. This
review details the history, aetiology,
epidemiology, anatomy,diagnosis,surgical and
conservative treatment regimesl rehabilitation
and current advancesin the prevention ofskier's
thumb. Itemphasises the importanceof accurate
diagnosis of skier's thumb, and appropriate
referral of grade three ruptures for surgery. The
need for research by physiotherapists which
examines this common soft tissue injury is
highlighted throughout the review.
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I n recent years, the AustralianPhysiotherapy Association has beenclosely aligned with the skiing
movement in promotional activities
such as the Get Fit To Ski campaigns.
These campaigns highlight the
expertise of physiotherapists as
spec~alists in muscle conditioning for
specIfic sports. The ultimate aim is to
promote the expertise of
physiotherapists generally in the field
of s~ft.tissue diagnosis,management,
and InjUry prevention. With increasing
awareness in South Eastern Australia
of the role of physiotherapists in the
pr~v~ntionandmanagement ofskiing
InJu~Iesgoes the responsibility for
efficIent and accurate diagnosis of
common skiing injuries, one of which
is skier's thumb. Skier's thumb is an
acute injury to the ulnar collateral
ligament of the metacarpophalangeal
joint of the thumb (Posner and
Retaillaud 1992). With the increasing
popularity of skiing worldwide, over
the last decade there has been a rise in
the number of publications on this
topic (McCue etalI974).
History
Ulnar collateral ligament tears were
originally termed gamekeeper's thumb,
describing a chronic occupational
characteristic in Scottish gamekeepers
(Campbell 1955). These workers killed
rabbits by stretching and
hyperextending the animal's neck
using the thumb and index finger of
the dominant hand. When done
repetitively, this practice caused
stretching of the ulnar collateral
ligament (DeL). The term
gamekeeper's thumb is now used only
when describing chronic injuries.
Incidence
Skier's thumb is the second most
common injury sustained while skiing
(Van Dommelen and Zvirbulis 1989).
Reported injury rates vary from 7.1 per
cent (Derkash et a11987) to 9.5 per
cent (Carret a1 1981)of all skiing
injuries. This is estimated to represent
between 50,000 and 200,000 injuries
per year worldwide (Carr et aI1981).
However, importantly, only one in
four skiers with an injured·thumb seeks
medical attention (Carr et aI1981).
This underreporting causes a negative
skew of the statistics.
Skier's thumb is also a common
injury sustained in falls and other
sports, .particularlyfootball, hockey,
wrestling and baseball (McCue et al
1974). However, current
epidemiological data is compiled only
from those injuries sustained whilst
skiing (Carr et a11981, Sherry and
Fenelon 1991). Hence the true
incidence of this injury is undoubtedly
much higher than current statistics
indicate. More importantly, recent
research demonstrates an increasing
incidence of thumb injuries (Young
and Crane 1983).
Aetiology
Injury to the ulnar collateral ligament
is caused by forced abduction of the
metacarpophalangeal joint of the
thumb (McCue et al 1974). When
combined with hyperextension, a more
serious injury may result with
simultaneous rupture ofthe pars
flaccida of the volar plate (Gerber et al
1981).
In skiing, injury occurs during a fall
~
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forwards in which the ski pole becomes
stuck in the snow. The strap lodges the
pole in the hand, levering the thumb
into abduction and hyperextension as
momentum carries the skier forward
(Engkvist et a11982, Schultz and. Fox
1972). The same injury may occur in a
backwards fall in which the skier's
hands are thrust behind in an effort to
break the falL The thumb becomes
wedged in the snow and as the skier
continues to slide down the slope, the
thumb is forcefully abducted (Engkvist
et al1982,Schultz and Fox 1973). In
sports such as soccer, football or
basketball, the injury may be caused by
knocking an abducted thumb against
an opponent (Rettig and Wright 1989).
The ulnar collateral ligament is most
often avulsed from its distal attachment
to the proximal phalanxCWadsworth
1992). Smith (1980) claims that an
unresisted.abduction force at the
metacarpophalangeal joint will cause
injury to the ulnar collateral ligament
alone, whereas a resisted abduction
force will additionally involve bony
avulsion of part of the proximal
phalanx due to the action of adductor
pollicis. Usually there will be a
concomitant tear in the dorsoulnar
capsule with defects in the ligament
(Frank and Dobyns 1972).
Anatomy and biomechanics
Kaplan (1961) described the
metacarpophalangeal joint of the
thumb as a diarthrodial ginglymoid
joint consisting of the first metacarpal
head and the base of the proximal
phalanx of the thumb. The joint
permits motion in two planes: flexion-
extension, and abduction-adduction
(McCue et al 1974). The joint is
stabilised on the ulnar side by the ulnar
collateral ligament and adductor
pollicis. The adductor pollicis tendon
provides dynamic abduction stability
(Gerber eta11981, Stener 1962).
Passive stabilisation of the joint is
provided by the capsuloligamentous
apparatus consisting ofthe ulnar
collateral ligament and the volar plate
(Gerber et aI1981).
The ulnar collateral ligament can be
divided into two parts :. the ulnar
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collateral ligament proper and the
accessory collateral ligament (Gerber
et a11981, McCue et al1974). Both
sections .originate from the .metacarpal
head. The ulnar collateral ligament
proper inserts into the lateral tubercle
at the base of the proximal phalanx
(Gerberet aI1981). The accessory
collateral ligament originates slightly
superficial and palmar to the ulnar
collateral ligament proper, and inserts
into the ulnar sesamoid and the
fibrocartilaginous volar plate (Gerber
et aI1981). The accessory collateral
ligament and the ulnar collateral
ligament proper both provide stat.ic
abduction stability to the joint but in
different positions (McCue et aI1974).
When the metacarpophalangeal joint is
in .flexion, the ulnar collateral·ligament
proper is taut (Gerber et al 1981,
McCue et aI1974). When the joint is
extended, the accessory collateral
ligament is taut (Gerber et a11981,
McCue etaI1974).
Adductor pollicis lies superficial to
both sections of the ulnar collateral
ligament. It has three heads which
insert into the ulnar sesamoid and the
volar plate; the lateral tubercle of the
proximal phalanx; and the adductor
aponeurosis (Gerber et a11981, Smith
1980). It thus shares common
insertions with both sections of the
ulnar collateral ligament.
The volar plate reinforces the palmar
joint capsule and assists the accessory
collateral ligament in stabilising the
thumb in abduction when the MCP
joint is in extension (McCueet al
1974). The distal two thirds of the
plate consists of firm fibrocartilage
which prevents irnpingementof the
volar structures during thumb flexion
(Gerber et aI1981). Two sesamoids are
located within the fibrocartilaginous
portion. The thin proximal one third
of the plate, known as the pars flaccida,
is taut in full flexion and full extension.
When damage occurs to the volar
plate, this is .always the site·ofrupture
(Gerber et al 1981).
Palmar and Louis (1978) attempted
to quantify the relative contributors to
abduction stability in a study of 25
cadaver thumbs. They found that when
radial stress was applied after
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sectioning the adductor aponeurosis
and dorsal capsule with the joint in
flexion, minimal ulnar laxity was
demonstrated. However, with
additional sectioning of the ulnar
collateral ligament, an average of 42
degrees radial deviation was noted.
They also found that, with the joint in
extension, and sectioning ofthe ulnar
collateral ligament, adductor
aponeurosis and dorsal capsule, the
joint was more stable. This was
thought to be due to the greater
contribution of the volar plate with
metacarpophalangeal extension. When
both the ulnar collateral ligament and
the volar plate were cut, the joint could
be angled greater than 90 degrees in
any position of flexion or extension.
This study is supported by other
reports (Coonrad and Goldner 1968,
Smith 1980).
Coonrad and Goldner (1968) studied
1000 uninjured thumbs. They found
passive abduction varied from 0
degrees·to 20 degreeswith.a mean of
10 degrees. Bowers and Hurst (1977)
found the average range of abduction
was 15 degrees, and left to right
variation was less than 2 degrees.
Joseph (1951) found left to right
variation of abduction range was
similarly low, ie less than 6 degrees.
These data support the practice of
comparing range of abduction between
thumbs to assess ligament laxity.
Grading
There are three grades ofskier's
thumb (Rettig and Wright 1989).
Grade 1 injuries involve microscopic
tearing of the .fibres but no loss of
ligament continuity. Grade 2 injuries
involve partial tear of the ligament. In
Grade 3 injuries, the ligament is
completely ruptured. Stener (1962)
described a complication of Grade 3
injuries where the free end of the
ligament becomes trapped outside the
adductor aponeurosis. This lack of
approximation of the ligamentous ends
prevents healing and necessitates
surgery (Stener 1962). Controversy
exists regarding the incidence of Stener
lesions. In his original article, Stener
(1962) found a 64 per cent incidence of
Stener lesions as a percentage of Grade
3 tears. More recent studies have found
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incidences varying between 14 per cent
(Smith 1977) and 97 per cent (Lane
1991).
Diagnosis
Early diagnosis and correct
management ofskier's thumb is
important, as a torn ulnar collateral
ligament weakens the key pinch grip
and allows volar subluxation of the
proximal phalanx (Helm 1987). With
prolonged instability, the
metacarpophalangeal joint frequently
degenerates (Frank and Dobyns 1972).
From a physiotherapy perspective,the
objective of any examination is to
differentiate between a Grade 1 or 2
injury which will heal with
conservative management, and a Grade
3 injury requiring surgical referral
(Posner and Retaillaud 1992). Most
authors reviewed use a combination of
history, physical examination including
stress testing, and x-ray or arthrogram
to form a diagnosis (Posner and
Retaillaud 1992,Rovere 1983,
Wadsworth 1992).
A history of thumb hyperextension or
radial deviation should make the
examiner suspect an ulnar collateral
ligament injury (Rovere 1983). The
patient will complain of pain and
swelling in the web space at the base of
the thumb and wealmess oft-humb-
index pinch (McCue et al 1974).
On physical examination, there will
be local swelling and occasionally
haemorrhage into the thumb
metacarpophalangeal joint as well as
tenderness over the ulnar colla.teral
ligament (McCue et alI974). It is also
important to assess for dorsal and volar
tenderness (Posner and Retaillaud
1992), the presence of which may
indicate a more severe injury with a
concomitant tear to the dorsal capsule
or volar plate. If a Grade 3 injury has
occurred, the displaced ruptured end
of the ligament may be palpated lying
over the adductor aponeurosis
(Abrahamsson etal1990). There will
be wealmess of the thumb-index pinch
with injury to the distal insertion of
adductor pollicis (McCueetal 1974).
X-rays are necessary prior to stress
testing, to exclude the possibility of
associated fracture of the proximal
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phalanx (Posner and Retaillaud .1992).
Posner and Retaillaud (1992) estimate
that approximately one third of their
acute cases are associated with avulsion
fractures. If the x-ray shows the
avulsed fragment is in a good position
then non-operative methods of
treatment will usually be successful,
however if the fragment is displaced
more than 5mm, or if more than 25
per cent of the joint space is involved,
the patient should be referred to an
orthopaedic surgeon (Stener 1962).
Radial stress x-rays with comparison
radiographs of the uninjured .thumb
may be performed to determine
objectively the amount ofinstability
once the absence ofassociated
fractures has been determined (Posner
and Retaillaud 1992).
To perform a stress test, Wadsworth
(1992) recommends the examiner
should first stabilise the metacarpal
using the index finger and thumb to
prevent rotation. Radial stress should
then be applied to the distal phalanx.
With the thumb extended, this test will
stress the accessory collateral ligament
and the volarplate. In flexion, it will
test the ulnar collateral ligament
proper. Some authors recommend
anaesthetising the region prior to stress
testing (Rovere 1983) to eliminate the
problems of pain and adductor spasm
which, if present, limit the reliability
and accuracy of the test.
Posner and Retaillaud (1992) claim
that after a Grade 1 ligament injury,
the joint is stable and there is a definite
and rigid end point to stress testing.
VYhen a Grade 2 ligament injury is
stressed, there is a slight increase in
laxity when compared with the
opposite thumb, and the end point is
springy. Mter a Grade 3 ligament
disruption, there is obvious joint
instability and a feeling of looseness as
the joint is being stressed.
The amount of acceptable laxity is
controversial.Coonrad and Goldner
(1968) believe that abduction laxity
greater than 20 degrees more than the
uninjured side constitutes an abnormal
test. Palmar and Lewis (1978) believe
that laxity greater than 35 degrees
when compared with the normal side is
indicative of a Grade 3 injury. VYhen
stress testing shows borderline clinical
instability and a stress x-ray is
equivocal, an arthrogram of the first
metacarpophalangeal joint may help to
establish a definitive diagnosis and can
also help to determine whether
surgical repair is nec~ssary (Rovere
1983).
In summary, it appears that diagnoses
may be confirmed using a combination
of history, palpation and observation,
x-ray and stress testing. Stress testing
should be performed in both
metacarpophalangeal flexion and
extension to stress both sections of the
ulnar collateral ligament (Gerber et al
1981). Most reliable results are
obtained with use of an anaesthetic
(Rovere 1983). X-rays should be taken
prior to stress testing, to exclude the
possibility of associated fractures
(Posner and Retaillaud 1992). If a
Grade 3 injury is suspected, the patient
should be referred immediately to an
orthopaedic surgeon. Grade 1· and 2
injuries may be managed




Very few articles have been written on
the medical management of Grade 1
and 2 injuries, despite the fact that 60
per cent of sprains to.·the ulnar
collateral ligament of the thumb fall
into these categories (Derkash et aI,
1987). The vast majority ofauthors
from the literature review conducted
were orthopaedic surgeons or doctors,
hence the focus of the information is
on surgical management of thumb
injuries.
Rovere (1983) suggests
immobilisation of the injured thumb
using adhesive taping until
asymptomatic, to prevent extremes of
extension and abduction. Rettig and
Wright (1989) recommend a short arm
thumb spica cast for two or three
weeks depending on the duration of
pain and· tenderness, followed by a
protective thermoplastic splint.for six
weeks. Wadsworth (1992) uses a hand
based thumb spica cast which can
enable the skier to continue skiing.
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The splint is removed for icing and
gentle. range of motion exercises.
Short arm spica casts are generally
recommended for Grade 2 injuries
employing a longer immobilisation
period (Rettig and Wright 1989,
Wadsworth 1992). Rettig and Wright
(1989) begin hand therapy at three
weeks post injury. This includes active
range of motion exercises to
metacarpophalangeal and
interphalangeal joints of the thumb. At
four weeks, gende passive range of
motion is commenced. The use of
putty to strengthen lateral and palmar
pinch and wrist curls for the forearm
muscles begins at five weeks. Rovere
(1983) cautions that throughout
rehabilitation, the thumb should




Surgery is indicated for an acute Grade
3 rupture where the ligament ends are
no longer in apposition (Wadsworth
1992).
In a trial of conservative management
versus surgical management, McCue
(1974) studied 30 patients diagnosed as
having a ruptured ulnar collateral
ligament. Sixteen patients had the
ruptured ligament ends surgically
sutured and the results were either
excellent or good. Fourteen patients
were immobilised for four weeks
followed by splinting. This method
resulted in functional instability of the
thumb in all cases.
Surgical technique
To ensure optimal results, surgery
should be performed within three
weeks (Rovere 1983, Wadsworth
1992). A delay can make the operative
procedure more difficult due to scar
formation which distorts the joint
capsule and surrounding tissues
(Wadsworth 1992).
The traditional surgical procedure
aims to reattach the ruptured ligament
end to the bone by a pull-out suture or
pre-fashioned steel 'Wire (Saetta etal
1992). If there is an avulsion fracture,
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the metacarpophalangeal joint is
immobilised with a Kirschner wire
(Newland 1991). The adductorpollicis
tendon is first divided and later
repaired after the ligament has been
sutured. The sensory branch of the
radial nerve must be identified to
prevent damage during surgery
(Newland 1991, Saetta etaI1992).
Immobilisation is for a minimum of
fOUf weeks, usually by a short arm
plaster cast which extends distally from
mid forearm to the base of the
thumbnaiL The thumb is slightly
adducted and in line with the long axis
of the radius (Rovere 1983).
In the literature reviewed, only one
author (Lane 1991) detailed an
alternative surgical approach. Lane
(1991) sutured the ligament end to the
tendinous insertion of adductor pollicis
rather than to the bone as in the
traditional method. This innovative
approach required only two weeks of
immobilisation in a cast, followed by a
hand mounted thumb spica orthosis.
This mode of treatment involves half
the usual immobilisation period, which
has many advantages for the patient.
Importantly for physiotherapists, a
more rapid mobilisation protocol then
ensues. Hand therapy is commenced at
two weeks. This involves the removal
of the splint and flexion/extension
exercises. At four weeks,general range
of motion and strengthening exercises
are added. At six weeks, a modified
splint is worn only for contact sports
and strenuous activities.
In comparing the new method and
traditional surgery, Lane (1991) found
that patients who underwent the new
surgical technique returned to their
previous .level of competition weeks
sooner than those whose injuries were
managed using the traditional method.
There was no difference in pain,
stability or range of motion between
groups. Strength was also restored
more rapidly using Lane's (1991)
method. For a competitive athlete,
these results are significant and
encouraging.
Prevention and protection
Physiotherapists have an important
role as educators in the prevention of
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injuries and protection of the thumb in
many activities where injuryis likely.
Lane (1991) cautions that, regardless of
the method of surgery, patients are
advised to wear a protective orthosis
for sport during the first three months
postoperatively, since it is during this
time that ligament re...rupture is most
likely to occur.
Taping the thumb to the index finger
has been suggested as a method of
thumb protection (Rovere 1983). A ski
glove with a strong web between the
thumb and index finger has been
designed to prevent extreme abduction
(Fairclough 1986). However there has
heen no·research into the effectiveness
of the use of taping or the special glove
and the effect they may have on an
athlete's performance. This is not
surprising, since physiotherapists
usually would be the professionals
involved in this area of management
but no publications authored by
physiotherapists were identified in this
literature review.
Over recent years, there have been
numerous changes to ski pole design in
an attempt to decrease the incidence of
thumb injuries in skiing. The present
design trend favours platform poles
with moulded hand pieces,or with no
platform or straps (Carretal 1981,
Derkashet al 1987). In fact, Van
Dommelenand Zvirbulis (1989) found
that the use of the traditional pole
without the strap resulted in the lowest
injury rate. In some studies, the use of
the newer sabre poles or platform poles
was associated with an increased injury
rate (Primiano 1985, Van Dommelen
and Zvirbulis 1989). Browneet al
(1976) suggest that the best way to
avoid injury is to use poles without
straps or moulded hand pieces, or not
to use the straps already on the poles.
This would allow the.hand to
disengage from the pole prior to
striking the snow.
Conclusion
Physiotherapists often are the. first
and/or last health professionals
involved in thumb injuries. This review
highlights the importance of accurate
diagnosis of skier's thumb by
physiotherapists. The importance of
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early referral of Grade 3 injuries to
hand surgeons is evident. Should
surgery eventuate, physiotherapists
should be familiar with current
rehabilitation techniques and
protective strategies to. prevent further
thumb injury. Prevention of a chronic,
unstable, non-functional thumb should
be one of the primary objectives.
The most surprising result from this
literature review has been the failure of
physiotherapists to contribute .
information about the most effecTIve
management of this common soft
tissue injury. There currently is a
general paucity of literature in the
areas of the management of Grade 1
andl injuries, postoperative
rehabilitation of Grade 3 ruptures and
the prevention/protection of the
thumb from injury. This lack of
information reinforces the vital need
for more physiotherapists to
investigate this common skiing injury,
especially if the profession is to
maintain its dominance in the
management oEsoft tissue sporting
injuries.
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